Background: The present study aimed to investigate the Nailfold Capillaroscopy (NC) features of the patients with dermatomyositis (DM) and its correlation with their disease activity indices, physical findings, and laboratory results.
Introduction
Dermatomyositis (DM) is a chronic and idiopathic inflammatory disorder involving the skin and muscles. However, comprehensive epidemiologic data are not available for determining the true incidence and prevalence of DM since most studies are different regarding sex, age, and location (1) . Some studies have reported the annual incidence of DM to be fewer than 10 per million individuals (2) (3) (4) (5) (6) . DM has a bimodal peak of incidence, one at 5-14 and the other at 45-64 years of age. Inaddition, women are affected two to three times more than men. Considering the immunohistopathology and response to immunosuppression, DM is an immune-mediated disorder (7) .
Bohan and Peter proposed criteria for diagnosis and classification of DM. These criteria rely on symmetric proximal muscle weakness, typical rash of DM, elevated serum muscle enzymes, and myopathic changes on electromyography (8, 9) . Be-sides, the classic muscular manifestation is slowly progressive proximal muscle weakness. The patients suffering from DM complain about difficulties in climbing up the steps, arising from chair, or combing and washing their hair. Afterwards, it may involve the distal parts, as well (10) . Some major dermatologic features of this disorder include Gottron papules (11, 12) , heliotrope rash, Gottron sign (12) , shawl sign, V sign (13), Mechanic's hands (10) , nailfold telangiectasia, and prominent periungual erythema (11) . Other organs, such as lung, heart, and esophagus, are involved, as well. Moreover, the cardiac manifestations are pericarditis, myocarditis, arrhythmias, and conduction blocks (14) (15) (16) . Furthermore, Interstitial Lung Disease (ILD) and hypoventilation are the common pulmonary complications which are evaluated by pulmonary function test and high resolution CT scanning (17) (18) (19) . Serum level of Creatine Kinase (CK) is the most common enzyme used for evaluation of myositis. Laboratory test abnormalities are common in polymyositis and dermatomyositis and differ among clinical and demographic groups (20) (21) (22) . Other enzymes found to be abnormally high in DM are aldolase, aspartate aminotransferase (AST), alanine aminotransferase (ALT), and/or lactate dehydrogenase (LDH) (23). Overall, several myositis specific antibodies are found in myositis patients with anti-Jo-1 antibody being the most common one; however, it is not commonly seen in DM (24) .
Microvascular involvement is a remarkable characteristic in DM (25-27). Activation and deposition of complement leads to reduction of capillary density and the subsequent compensatory dilation of the remaining capillaries (28) . Small vessels could be easily visualized at nailfolds. Nailfold Capillaroscopy (NC) is a noninvasive, reproducible, and inexpensive imaging technique for evaluating microcirculation in vivo (29) (30) (31) (32) (33) . It is accomplished by magnification of microvascular structures. Commonly, DM shows characteristic patterns in NC. Systemic sclerosis and its related disorders have also similar capillaroscopic features (34, 35) . These patterns may even be useful in diagnosis (36) (37) (38) .
Nailfold capillaroscopy findings have been well described in DM, but their associations with the disease activity have rarely been investigated especially in adults (39-44). It is noteworthy that similar studies have never been conducted in the Iranian population. Direct visualization and assessment of nailfold capillaries may help us evaluate the disease activity (40, (45) (46) (47) (48) . According to what was mentioned above, we hypothesized that NC might be a useful and reliable tool for assessing the disease activity. Thus, the present study aims to determine any possible correlation between NC changes and the disease activity.
Methods

Patients
This cross-sectional study was conducted at the rheumatology clinics affiliated to Shiraz University of Medical Sciences from March 2012 to March 2013.
The inclusion criteria of the study were: (1) being above 16 years old, (2) fulfilling the criteria of Bohan and Peter for definite and probable DM (8, 9) , and (3) having at least six evaluable nailbeds for capillaroscopy.
On the other hand, the exclusion criteria of the study were diagnosis of overlap syndrome, having a history of diabetes mellitus, and smoking. The patients whose fingers where hard to look through including those with very thick skin and traumatized fingers were excluded from the study, as well.
The study was explained to all the participants and written informed consent was obtained from each one. After all, 27patients fulfilling all the inclusion criteria of the study were enrolled into the investigation. For each participant, a questionnaire was completed that included items on demographic characteristics, disease duration, a checklist of inclusion and exclusion criteria, the results of the disease activity evaluation, and NC features.
The eligible patients were evaluated by the principal investigator for their disease activity. Afterwards, they were referred to an experienced rheumatologist for NC. It should be mentioned that the principal investigator was blind to the NC results. The rheumatologist accomplishing NC was blind to the results of the clinical assessment, as well.
Clinical assessment
In order to evaluate the disease activity, Myositis Disease Activity Assessment Visual Analog Scale (VAS) (MYOACT) section of Myositis Disease Activity Assessment Tool (MDAAT) version 2-2005 was used. MYOACT is the physician's assessment of the disease activity in various organ systems using a VAS. In this study, constitutional symptoms along with cutaneous, skeletal, gastrointestinal, pulmonary, and cardiac involvement were assessed. There is a 10-cm VAS for each organ system in MYOACT. It is used to score the overall severity of the disease activity in each organ system and a global extramuscular VAS (49) .
Nailfold capillaroscopy technique
Before NC, each patient spent at least twenty minutes at room temperature (20-25˚C) . All the patients were asked to avoid caffeinated drinks at least four hours before NC. Nailfold capillaroscopy was carried out using a stereomicroscope (Euromax ST1740, Netherlands) with ×250 magnification. Immersion oil was applied on nailfold bed to improve resolution. In this study, eight fingers of the two hands excluding the thumbs were assessed. The fingers with thick nailfolds and ulcerated ones were not studied. We also took a photograph of each evaluated nailfold.
Interpretation of nailfold capillaroscopy findings
The following parameters were analyzed in each patient: (1) Dimension of the larger part of the capillary loop was measured and >0.020mm was reported as dilated loop; giant loops >0.050mm and their mean number were reported, too ( Fig. 1 ) (50), (2) avascular areas defined as the absence of 2 or more successive capillaries (51), (3) capillary loop length considered as normal and elongated if the length of the visible part of the capillary relative to the venular plexus was <300 and ≥300 µm, respectively ( Fig. 2 ) (36), (4) the patterns of microhemorrhages consisting of pericapillary and punctate, pericapillary, confluent, and no hemorrhages (Fig. 3) , (5) Capillary and dermatomyositis terns which were categorized as normal, stasis and slowing, and flocculation, (6) presence of disturbed distribution of capillaries to the nailbeds, (7) mean number of capillaries in one millimeter, and (8) morphology that was categorized as normal hairpin, subtle changes, and anomaly. Tortuosity and crossing were considered as subtle changes. Besides, anomalies included meandering, ectasia, ramification, bushy loops (Fig. 4) , arborization, branching (neoangiogenesis) (Fig. 5) , and bizarre shape capillaries (50, 52) .
The early scleroderma pattern (Sclearly) is defined by a few capillary hemorrhages, a few (<4 altered capillaries/mm) giant capillaries, and relatively well-preserved capillary distribution without obvious loss of capillaries. On the other hand, the active scleroderma pattern (Scl-active) is defined by frequent capillary hemorrhages, frequent (>6 altered capillaries/mm) giant capillaries, a moderate loss (20-30%) of capillaries, mild disorganization of the capillary architecture, and absent or mildly ramified capillaries. Yet, the late scleroderma pattern (Scl-late) is defined by few or absent giant capillaries and hemorrhages, an irregular enlargement of the capillaries, severe loss (50-70%) of capillaries with extensive avascular areas, disorganization of the normal capillary array, and ramified/bushy capillaries (50) .
Statistical analysis
All the statistical analyses were performed using SPSS software, v. 15 (SPSS, Chicago, IL, USA). The results were expressed as crude frequencies and percentages where appropriate. Descriptive results for numeric variables were presented as the mean value ± standard deviation (SD). Chisquare test and Mann-Whitney U test were used to compare the variables between the study groups. Besides, P value < 0.05 was considered as statistically significant.
Results
The present study was conducted on 27 patients, including 23 females (85.2%) and four males (14.8%). The mean age of the participants was 39.2±14.1 years with the mean disease duration of 13.1±15.2 months (range: 1-72 months). In addition, 25 patients (92.6%) were diagnosed as definite DM and two (7.4%) as probable DM.
Clinical and laboratory findings
The clinical and laboratory findings are summarized in Table 1 .
Nailfold capillaroscopy findings 1. Distribution: Distribution was normal in 2 patients (7.4%) and abnormal in 25 ones (92.6%).
2. Morphology: Overall, 8 patients (29.6%) had subtle changes among whom, five had tortuosity and four had crossing (One patient showed both changes). Besides, different patterns of anomalies were detected in 22 patients (81.4%). Anomaly patterns are summarized in Table 2. 3. Dimension: In this study, twenty four patients (88.9%) had abnormal dimensions 5. Elongated capillary loops: A total of five patients (18.5%) presented this finding. 6. Hemorrhage: In this study, eighteen patients (66.7%) had hemorrhagic patterns among whom, 15, 5, and 1 had punctuate, pericapillary, and large confluent hemorrhage, respectively. In addition, three patients had both punctuate and pericapillary patterns. 7. Blood flow: A total of six patients (22.2%) showed abnormal blood flow.
8. Scleroderma pattern: Scleroderma pattern was noted in 24 patients (88.9%) among whom, early, active, and late patterns were observed in 1, 9, and 14 patients, respectively. However, three patients had nonspecific patterns.
9. Mean capillary density: The mean capillary density was 5.8±1.8mm.
Association between clinical, laboratory findings and different scleroderma patterns (we here, wanted to know if clinical findings and laboratory findings were associated with different scleroderma patterns or not, if we omit "and" we consider them as 3 groups with the same value but here, we did not search for association between clinical findings and laboratory findings. As a matter of fact clinical and laboratory findings are one group and different scleroderma patterns are the other group.
The association between different scleroderma patterns and clinical and laboratory findings and their frequencies is summarized in Table 3 . At the time of investigation, 19 patients (70.3%) had myopathic electromyography (EMG) findings which showed a strong association with the scleroderma pattern (p=0.015). [52] . §CRP: C-Reactive Protein. A level of >5 mg/L was considered as abnormal. ||ANA: Antinuclear antibody, ¶EMG: electromyography Association between myositis disease activity organ systems and scleroderma pattern Table 4 summarizes the association between myositis disease activity organ systems and the scleroderma pattern in the patients with dermatomyositis.
Association between myositis disease activity organ systems as well as laboratory findings and NVC parameters
The association between myositis disease activity and NVC parameters is presented in Table 5 .
The patients with increased capillary loop dimension showed the following indices more frequently: periungual capillary changes (p=0.009), anti Ro antibody (p=0.049), and erythroderma rashes without secondary changes (p=0.097).
Moreover, avascular areas were more frequently observed with diffuse alopecia (p=0.09), mechanic hands (p=0.07), and high CRP values (p=0.056); however, none were statistically significant.
The patients with elongated capillaries had higher rates of arthralgia (p=0.041) and higher ALT levels (p=0.024).
Furthermore, microhemorrhages were significantly related to myalgia (p=0.041).
Discussion
The present study aimed to investigate the association between the clinical and laboratory findings and DM disease activity and the NC findings in the Iranian population. The patients with increased capillary dimension showed significant periungual capillary. Besides, the patients with elongated capillaries showed higher rates of arthralgia and ALT levels. The study results revealed a significant association between microhemorrhages and myalgia. In addition, myopathic EMG pattern was associated with the scleroderma pattern.
In the present study, no significant association was found between VAS of disease activity and the NVC patterns in the pa- Global disease activity *SD: Standard deviation tients with DM. In a study conducted among the Japanese patients, the scleroderma pattern was associated with muscle disease activity and elevated serum CK levels. In addition, loss of capillaries was significantly associated with muscle and global disease activity. Also, a significant relationship was found between hemorrhage and cutaneous disease activity (27). However, these results were on the contrary to those of the present study. The results of two studies conducted on the patients with juvenile dermatomyositis demonstrated that the patients with normal end row loops had lower skin disease activity (54, 55 ).
The differences between those studies and the current one may be due to the possible genetic and endogenous host factors. The differences between the disease durations in these studies may have played a role, as well. Specific environmental and exogenous factors might have also interacted with the results. Furthermore, Rocella et al. concluded that the patients with normal end-row loop should not be treated less aggressively for their disease (54) . This may indicate that normal or mild abnormal NC findings do not necessarily correlate with a less active and milder disease with better prognosis. Another study showed that the NC data at diagnosis could not be used to predict the course of the disease (41). Although some items of each organ system were independently associated with certain NC findings, the disease activity indices were not significantly associated with the NC findings. Similar to some previous studies (27), the majority of our patients (89%) showed the scleroderma pattern.
The present study had some limitations. We evaluated a limited number of patients with dermatomyositis. Besides, our patients did not have long term NC follow up. Few previous studies did NC by two specialists. However, similar to many other studies, NC was accomplished by one expert rheumatologist in the current study. Thus, we may not be able to extrapolate the results to a wider population.
Conclusion
The results of this study showed that myopathic EMG pattern was significantly associated with the scleroderma pattern. However, no significant association was found between VAS of disease activity and other NC patterns in the patients with DM, while some indices of certain clinical manifestations on presentation were significantly associated with specific NC features. Future studies are recommended to investigate more cases with long-term follow ups. Although NC may be a dynamic tool for exploring the microvascular system and be useful in monitoring the progression of microangiopathy, because of various results regarding the relationship between disease activity and NC features, we propose that until their precise evaluation in large and multicenter studies, they should be interpreted cautiously and in combination with other findings.
